Immature rabbits, guinea pigs and mice were injected with estradiol cyclopentylpropionate (ECP) or diethylstilbestrol (DES) for 3 days to evaluate whether estrogen enhances follicular maturation.
Exogenous estrogen stimulates follicular development in the rat ovary but fails to affect growth of large preantral follicles in the hamster (Kim et al., 1984) . Failure of estrogen to stimulate the hamster ovary appears to be due to smaller amounts of estrogen receptors and low affinity in the hamster ovary than in the rat (Kim and Greenwald, 1987) , We concluded that species specificity in response to estrogen may be due to different properties of the estrogen receptor system in the hamster and rat (Kim et al., 1984; Kim and Greenwald, 1987) . The purpose of the present study was to extend our investigations to the effect of estrogens on follicular development and estrogen receptors in ovaries and uteri of rabbit, guinea pig and mouse. Previous findings have already shown differences in response to estrogen or anti-estrogen between rat and mouse (Rubin et al., 1951; Terenius, 1971; Korach, 1979 
Results
Ovarian and uterine weight changes after estrogen treatment in immature rabbit, guinea pig and mouse (Table 1) ECP and DES were ineffective in increasing actual ovarian weight in the rabbit and in the mouse but were successful in the guinea pig. For all 3 species, estrogen treatment increased uterine weight, whether expressed as actual or relative. Serum estradiol was detectable in all animals and the values were considerably higher than in the immature rat and hamster (Kim et al,. 1984 of nuclear estrogen receptor sties in the rabbit and guinea pig uterus and increased receptor occupancy.
Discussion
This is the first paper dealing with the effects of estrogen on follicular growth in the immature rabbit, guinea pig and mouse. It reiterates that estrogen in massive amounts is not essential for follicular maturation in all species. Only in the rat (Kim et al., 1984) and guinea pig in this paper, does estrogen stimulate an increase in ovarian weight and follicular maturation.
With this and the previous findings (Kim et al., 1984) , the current dogma that estrogens sensitize the granulosa cells of preantral follicles to the effects of gonadotropins must be modified. In the immature hamster (Kim et al., 1984) and rabbit in this paper, estrogens stimulate the growth of only small preantral follicles with 2-5 layers of granulosa cells (Stages I and II). In the mouse, estrogens stimulate the growth of mediumsized and large preantral follicles (Stages III and IV). We previously postulated that species differences in response to estrogen might be due to different properties of the estrogen receptor system (Kim et al., 1984) . Subsequently, we reported that hamster ovary had few cytosolic estrogen receptor sites in which the affinity of the receptor was lower than in the rat ovary and 50% of receptor sites were occupied even though the serum estradiol level was very low (Kim and Greenwald, 1987) . However, the present study showed that ovaries from rabbit and mouse had a greater number of cytosol and nuclear estrogen receptor sites than the guinea pig (Tables 3 and 4) although the latter was the only species that responded to estrogens with growth of large antral follicles (Table 2) .
Serum estradiol in the immature mouse was extraordinarily high ( and mouse could be related to the low serum level of gonadotropins which is induced by the negative feedback regulation of high serum estradiol. This possibility can not be ruled out because we do not have information on the effect of estrogen on follicular growth in the immature hypophysectomized rabbit and mouse. However, DES, which does not cross-react with estradiol antiserum, also failed to accelerate follicular maturation in the rabbit and mouse, indicating that a low gonadotropin level does not seem likely.
The estrogen receptor response to in vivo treatment of ECP or DES varies from animal to animal and from tissue to tissue as discussed in a previous paper (Kim and Greenwald, 1987 ) in which we also discussed the artifact theory of cytosolic estrogen receptor (King and Greene, 1984) .
In conclusion, estrogen enhances follicular maturation in only some species (at least in the rat and guinea pig). The ovarian response to estrogen is not only dependent upon the estrogen receptor system but also to unknown mechanism(s) which may be related to paracrine or autocrine responses.
